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(54) RADAR JAMMING DEVICE USING CROSSED POLARIZATION RESPONSE. 

(57) A crossed polarization radar jamming device comprises a polarimeter (30), whose two 
inputs (31, 32) are cormected to two aerials (10, 20). One of the outputs (R) of the polarimeter is 
comiected to a matched absorbent load (37), while its other output (E) is coraiected to a noise 
emitter (40) operating with the time/frequency characteristics of the received radar signal. The 
output signals of the aerials (10, 20) are, moreover, tapped off to lead to a polarization mono-pulse 
analyzer (50), which makes it possible, for each pulse of the incident radar signal, to determine the 
difference in phase angle <|> between the two signals received on the two aerials and their an^litude 
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ratio. This is done by taking the most powerful signal received as a reference, in a circuit (60), after 
which the control circuit (38) excites the polarimeter (30) so as to create the desired polarization for 
the noise in it. 



KEY: 

POLARIMETRE = POLARIMETER 

EMETTEUR DE BROUILLAGE = NOISE EMITTER 

GENERATEUR DE BALAYAGE = SCANNING GENERATOR 

COMMANDE DU POLARIMETRE = CONTROL OF THE POLARIMETER 

HA^ (ou V/H) = U/V (or V/H) 

SELECTION DE REFERENCE (H ou V) = REFERENCE SELECTION (H or V) 
ANALYSEUR MONO-IMPULSION DE POLARISATION = POLARIZATION MONO-PULSE 
ANALYZER 
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Radar Jamming Device Using Crossed Polarization Response. 


The present invention pertains to a radar jamming device using crossed polarization response, often 
more concisely called "crossed polarization jamming device." 

These jamming devices generally comprise two aerials, whose polarizations are orthogonal to each 
other, followed by a polarimeter, created from four controlled phase shifters, which are most often 
non-reciprocal ferrite phase shifters. The two inputs of the polarimeter are therefore connected to 
the two aerials. Its two outputs, which are uncoupled when the polarimeter is suitably adjusted, are 
traditionally called: one is the receiving output and the other is the sending output. Finally, in the 
polarimeter, a distinction is made between a said "phase adjustment" or "phase" section, comprising 
the two phase shifters arranged on the side of its inputs, and a said "variable divider" section, which 
comprises the other two phase shifters arranged on the side of its outputs. 

The polarimeter is adjusted according to the following process: 

- the phase shifters are first switched over so that their direction of transmission is the input-output 
direction; 

- one then proceeds with alternating sequences of adjustment between the "phase" section and the 
"variable divider" section of the polarimeter to obtain a maximum reception; 

- the phase shifters are switched over again so that their direction of transmission is now the output- 
input direction. 

- A noise emitter is then connected to the sending output of the polarimeter in order to apply to it a 
noise signal, whose time/frequency characteristics are matched to those of the incident radar signal, 
and which will be expressed as a crossed polarization sending at the level of the two aerials. 

The person skilled in the art will understand that, because of the switching over of the direction of 
transmission of the polarimeter, the jammmg device is, when it makes adjustments from the signals 
received, an open loop system. Because of the same switching over, the phase shifters, which make 
up the polarimeter, are complex and expensive. Moreover, this situation results in the existence of 
significant receiving idle times. 

These idle times result, on the one hand, in the need to switch over the phase shifters just as readily 
for letting the polarimeter change from the sending mode to the receiving mode as for the sequential 
adjustment of each of its phase shifters. All this concerns the response of the jamming device to a 
particular incident radar signal, in other words to a threat to be janmied. 

As for the other threats that may occur during the same periods, there may also be a long receiving 
gap, for the following reason: The polarimeter is adjusted to a well determined polarization, which, 
taking into account the selectivity of the phase shifters that it comprises, can prevent any perception 
of a different threat, corresponding to a different polarization or frequency. 

Therefore, the crossed polarization jamming devices known to date are not completely satisfactory 
because of the above-mentioned idle times or receiving gaps. The present invention shall provide a 
solution to this problem. 
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The proposed radar jamming device is of the above-mentioned type, comprising two aerials having 
polarizations orthogonal to each other, a polarimeter having two inputs connected to the two aerials, 
respectively, and two outputs, as well as a noise emitter connected to one of these outputs, and 
suitable for applying a noise signal, whose time/frequency characteristics are matched to those of 
the incident radar signal, to it. 

According to a general feature of the present invention, this device comprises polarization analytical 
means coupled to the outputs of the two aerials and suitable for determining, for each received radar 
signal pulse, information containing the amplitude ratio and the phase difference of the components 
of this pulse, such as received by the two aerials, respectively, and control means of the polarimeter 
as a function of the said information containing the amplitude ratio and the phase difference, so that 
the noise signal is resent with the time/frequency characteristics of the incident radar signal and 
with a crossed polarization in relation to it, while the other output of the polarimeter is connected to 
a matched absorbent load. 

In a preferred embodiment of the present invention, the polarization analytical means operate by 
constructing the ratios of the signal received by one of the aerials to the signal received by the other 
aerial, and vice versa. 

In an embodiment variant of the present invention, the analytical means operate by constructing the 
sums of the signal received by one of the aerials and the signal received by the other aerial, in phase 
and phase-shifted in quadrature, and vice versa. 

According to another feature of the present invention, the jamming device comprises correction 
means suitable for superimposing on the signal supplied to the polarimeter by the noise emitter a 
signal drawn from the signal present at the output of one of the aerials, after passing into a trackable 
phase shifter controlled for compensating for the difference in movement of the signals between the 
inputs and the outputs of the polarimeter. 

According to yet another aspect of the present invention, the control means of the polarimeter are, 
moreover, equipped to make the polarization of the noise signal sent in response vary, according to 
a scanning around the value of this polarization, which resuUs in the information produced by the 
polarization analytical means. 

Other features and advantages of the present invention shall become apparent upon examination of 
the detailed description below and of the attached drawings, in which: 

- Figure 1 is a general block diagram of a jamming device according to the present invention; 

- Figure 2 is a detailed diagram of the polarimeter; 

- Figure 3 is a detailed diagram of the polarization analyzer 50 of Figure 1; and 

- Figure 4 is a partial electrical diagram, illustrating an improved variant of the jamming device of 
Figure 1. 

Reference will be made in the continuation of the present description to the prior Patent Application 
No. 81 21334 of the Applicant. The contents of this prior Patent Application are to be considered to 
be incorporated in the detailed description of the present Patent AppHcation, to contribute to a better 
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understanding thereof, as well as to the definition of the present invention in some of its particular 
elements. 

In Figure 1, the jamming device comprises two aerials 10 and 20, whose output signals are sent by 
the respective wave guides to the inputs 31 and 32 of a polarimeter 30. The structure and operation 
of such a polarimeter are described in the above-mentioned Patent Application. This structure is 
therefore only recalled briefly in reference to Figure 2: The inputs 31 and 32 of the polarimeter are 
connected to two respective, variable phase shifters 33-1 and 33-2, The outputs of the two phase 
shifters are applied to a coupling device or a magic T-piece 34. In tum, the outputs of the magic T- 
piece 34 are applied to two other, variable phase shifters 35-1 and 35-2. The outputs of the variable 
phase shifters 35 are, finally, applied to another magic T-piece 36, whose outputs are also those of 
the polarimeter 30, designated as R and E, respectively. The phase shifters 33 constitute the phase 
adjustment section or, more concisely, the "phase" section of the polarimeter. The phase shifters 35 
constitute its "variable divider" section. Such a polarimeter can be produced from mechanical phase 
shifters or, preferably, from ferrite phase shifters. However, the latter have the shortcoming of not 
being, in principle, reciprocal, i.e., of requiring a completely different control according to which 
the signals move, in the polarimeter 30, from right to left, or from left to right. 

The prior art uses such a polarimeter by connecting its output R to electronic analyzers, which make 
it possible to determine the polarization of the incident signal. 

After the appropriate polarization has thus been determined, a noise emitter, such as 40 in Figure 1, 
becomes active for applymg, to the output E of the polarimeter, a signal wave shape having suitable 
time/frequency characteristics to lure the hostile radar, the polarization of the signal sent in response 
being, in turn, defined by the polarimeter 30 under the control of a control circuit 38. This device 
has the shortcomings afready disclosed above. 

According to the present invention, the wave guides provided between the aerials 10 and 20 and the 
inputs 31 and 32 of the polarimeter 30 are equipped with respective couplers 11* and 21, preferably 
directional ones. The signals respectively picked up by them, which will be designated below as V 
and H, are applied to a polarization mono-pulse analyzer 50. This [analyzer] is followed by a 
reference selection circuit 60, from which the signals that are suitable for being applied to the 
control circuit of the polarimeter 38 can be determined. 

According to an improved variant of the present invention, a correction device, which is illustrated 
schematically in Figure 1 by blocks 70 and 80 in dotted line, is provided as well. Furthermore, the 
polarization control estabhshed by the circuit 38 is advantageously subjected to a scanning, as is 
described in the above-mentioned prior Patent Application No. 81 21334. This scanning brings in 
the scanning generator circuit 39, which is shown in dotted line. 

In the device of the present invention, as shown in Figure 1, the noise emitter is usually connected 
to the output E of the polarimeter 30. On the other hand, the output R of the polarimeter 30 is not 
used for the detection of the polarization of the incident signal. Consequently, this output R is 
connected to a matched absorbent load 37, suitably chosen taking into account the characteristics of 
the frequency of the signals in question. 

A particular embodiment of the polarization mono-pulse analyzer circuit 50 shall now be described 
in reference to Figure 3. 
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At the top of Figure 3, the signal arrives from the coupler 11. The vectorial representation 
of this signal indicates that its amplitude and its phase are taken into account (the representation H 
of the same signal indicates the amplitude of this signal as an algebraic value, and the symbol |H| • 
indicates the absolute value, or modulus of the signal H). 

First of all, the signal is applied to a reference pathway, comprising, firstly, an automatic control 
gain ampUfier 51-1. The output of this amplifier 51-1 is particularly appUed to a level detection and 
H gain control circuit, designated as 52-1. From the output level of the amplifier 51-1, the level 
detection circuit 52-1 produces information representing the level of the signal H^. It then taps off 
therefrom an automatic control gain signal CAGH that is applied to the amphfier 51-1. The person 
skilled in the art will understand that, at equilibrium of this gain automatic control loop, the output 
of the amplifier 51-1 supplies a signal H'^/|H|. 

At the bottom of Figure 3, another reference pathway is analogously created for the signal V^, from 
the amplifier 51-2 whose gain automatic control is fed by the level detection and gain control circuit 
52-2. As above, this circuit 52-2 produces an automatic control gain signal, designated as CAGV. 
The output of the ampUfier 51-2 is, in tum, a signal V^/|V|. 

Each of the two level detection and gain control circuits 52 is shown with two outputs concerning, 
in principle, the same signal. The existence of these two outputs reflects the fact that the signal may 
have to be matched according to whether it goes to the gain control amplifiers, such as 51, and from 
other gain control amplifiers, such as 53 and 55, which will be described below. 

We now retum to the top of Figure 3. The signal is still applied to two measurement pathways, 
defined by the gain control amplifiers 53-1 and 55-1, respectively. The measurement pathway that 
is constituted by the amplifier 53-1 is in phase, since the signal does not undergo phase shifting 
before arriving in this amplifier, which is controlled by the CAGV gain automatic control signal 
coming from the reference pathway associated with the signal V"^, in its circuit 52-2. 

On the other pathway, the signal first undergoes phase shifting in quadrature, i.e., 7i/2, in a phase 
shifter 54-1. The signal thus phase-shifted, conventionally designated as jH^, is applied to the gain 
control amplifier 55-1, which receives the same CAGV gain control signal as the amplifier 53-1. 

It now appears that the respective outputs of the amplifiers 53-1 and 55-1 are of the form H^/|V| and 
jH^/|V|. These signals are respectively appUed to two demodulators 56-1 and 57-1. The other input 
of each of these demodulators receives the signal V^/1V| from the output of the reference pathway 
51-2 of the vertical signal. Thus, the person skilled m the art will understand that the outputs of the 
demodulators 56 and 57 are of the form HTV cos ^ and WV sin (j), respectively. 

The measurement pathways related to the signal V"^ are constituted in the same manner, from two 
automatic control gain amplifiers 53-2 and 55-2, as well as from a phase shifter in quadrature 54-2. 
The outputs of the amplifiers 53-2 and 55-2 are applied to the demodulators 56-2 and 57-2, The 
second input thereof receives the signal that is available at the output of the automatic control gain 
ampUfier 51-1 in the reference pathway that is related to the signal H^. And the outputs of the two 
demodulators 56-2 and 57-2 are thus V/H cos <|) and V/H sin <|) (apart from the sign in the latter 
case), respectively. 

In this definition, the angle (j) is the phase difference between the signals received by the two aerials 
10 and 20, respectively. 
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The signals produced from the output by the analyzer circuit 50 are applied to a reference selection 
circuit 60. This [circuit] explores the two pairs of signals supplied to determine which of the two 
ratios WV and V/H is the largest, i.e., which of the two aerials 10 for V and 20 for H receives the 
largest signal. It will now be assumed that it is the YUV ratio. This selection being made, the two 
output signals of the demodulators S6-1 and 57-1 are then used to determine the value of the angle 
<|), the sine and cosine of which are known. 

After that, the reference selection circuit 60 processes the signals that are suitable for the control of 
the polarimeter by the control circuit 38. Once the signals representative of the angle ^ and of H/V 
have been processed, the control circuit of the polarimeter 38 can be arranged as in the prior art, it 
being observed, however, that a great simplification is obtained since the polarimeter 30 does not 
need to operate in reciprocal mode, essentially being used for sending. 

An embodiment of the analyzer circuit 50 that operates by constructing ratios of the signal received 
by one of the aerials to the signal received by the other aerial, and vice versa, was given in what has 
been stated above. Thus, instead of working with amplitude ratios, the analytical means 50 might 
operate by constructing the sums of the signal received by one of the aerials and the signal received 
by the other aerial, in phase and phase-shifted in quadrature, sums that are represented, for example, 
by + and + j-V"^ and vice versa the sums + and V"^ + jH"*. The person skilled in 
the art knows that the use of these two signals also makes it possible to lead to a final measurement 
of the difference in phase angle between the two signals V and H, as well as their ratio. 

Moreover, in what was stated above, it was considered that the analyzer circuit 50 operates directly 
on the output signals of the two aerials 10 and 20 such as those picked up by the couplers 1 1 and 21. 
A simple variant of the present invention would consist of subjecting these signals to a frequency 
transposition from a common local oscillator before applying them to the analyzer circuit 50. 

In all cases, the control circuit 38 uses the phase angle <|) to control the phase adjustment section of 
the polarimeter, i.e., the phase shifters 33-1 and 33-2. In its tum, the variable divider section of the 
polarimeter, consisting of the phase shifters 35-1 and 35-2, is controlled on the basis of the 
amplitude ratio between the signals received by the two aerials, respectively, i.e., H/V or V/H. 

The device that was just described has several advantages, including: 

- the possibility of simultaneously receiving signals from different threats, and this regardless of the 
adjustment of the polarimeter; 

- in correlation, the possibility of creating a jamming of a plurality of crossed polarization threats; 

- matched polarization jamming is also possible, i.e., the polarization can be particularly modulated 
in the manner described in the above-mentioned prior Patent Application No. 81 21334. 

- Finally, the phase shifters of the polarimeter 30 only have to operate in a single transmission 
direction, which makes their use easy. 

All this makes possible yet another highly interesting advantage, which is a fine correction of the 
adjustment of the polarimeter. This fine correction introduces the elements 70 and 80 of Figure 1. 
These are shown separately in Figure 4, while, to simplify the drawing, this [figure] omits almost all 
of the other elements of Figure 1. 
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Therefore, Figure 4 only shows the aerials 10 and 20 connected to the polarimeter 30, whose output 
R is connected to a matched absorbent load 37 and whose output E is coupled to a noise emitter 40, 
for example, by a suitable wave guide. 

Two directional couplers of opposite directions, designated as 71 and 73, are mounted on the wave 
guide connecting the aerial 10 to the input 3 1 of the polarimeter. Likewise, two directional couplers 
72 and 74 are also matched, in opposite directions, to the wave guide connecting the aerial 20 to the 
input 32 of the polarimeter. It is assumed, for example, that the couplers 71 and 72 are sensitive to 
the signals sent by the aerials, i.e., which are applied to them by the polarimeter; conversely, the 
directional couplers 73 and 74 are sensitive to the signals received by the two aerials 10 and 20. 

A first comparator 75 has two inputs connected to the output of the coupler 71, on the one hand, and 
to the output of the coupler 74, on the other hand. The output of the comparator 75 is applied, in 
turn, to a level detector 77. A second comparator 76 has an input connected to the coupler 72 and 
another input connected to the coupler 73. The output of the comparator 76 is applied to a level 
detector 78. 

The respective coupling coefficients of the couplers 71 through 74 are adjusted for taking the losses 
of the polarimeter into account. 

The Applicant observed that, when the polarimeter is adjusted well, the differences in level found at 
the output of the detectors 77 and 78 simultaneously cancel each other out. Li the block 80, a circuit 
89 receives the two outputs of these detectors 77 and 78 to verify that this condition is met. If it is 
not met, the circuit 89 determines, firom the known equations of the polarimeter, the correction that 
must be applied, and by using one or the other of the signals V or H. Preferably, the most powerfiil 
signal is used, as is defined above by the selection circuit 60 of Figure 1. A selector switch 83 then 
receives the two signals and V^, for selecting one of them as a fimction of the deteraiination of 
the circuit 60. The output of the selector switch 83 is applied to a trackable phase shifter 82, which 
receives a correction angle 0 fi-om the generator 89. The signal thus available at the output of the 
phase shifter 82 is applied through a coupler 81 to the wave guide connected between the emitter 40 
and the ou^ut E of the polarimeter. 

The improved variant which was just described has the highly significant advantage of making the 
adjustment correction of the polarimeter, while the phase shifters thereof are used in the same 
direction of transmission of the electrical signals as during the jamming. 

In what has been stated above the levels of the signals H"^ and are compared several times. This 
comparison can be made either based on the signals that are delivered by the analyzer 50 at its 
outputs, or internally, since the CAGH and CAGV signals themselves also represent the amplitude 
of H and V. Of course, if the two levels are close, the device of the present invention will select one 
of them, defined in advance to be used in case of equality. 

A phase scan takes place in the more particular embodiment described, as taught in the prior Patent 
Application No. 81 21334. 

The control unit of the polarimeter 38 will then have as input signals: 

- the difference in phase angle <j) and a ratio such as U/V or V/H; 

- a phase scanning law defined by the generator 39; 
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- the characteristics of the signal received, particularly time and frequency characteristics; and 

- if need be, the correction signal, the obtaining of which was defined above. 

From there, and depending on the known transfer of the polarimeter 30, the person skilled in the art 
will understand that the control unit 38 can excite the different phase shifters of the polarimeter in 
order to adjust it for a jamming as precise as desired. 

This jamming can be done, for example, by starting with a jamming response, which has the same 
polarization as the signal sent, then which progressively differs from this signal until arriving at the 
crossed polarization, around which the scanning generator 39 will produce small variations. Other 
ways of operating are described in the above-mentioned French Patent Application No. 81 21334. 
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Claims 

1. Said radar jamming device using crossed polarization response, of the type comprising two said 
aerials (10, 20) with polarizations orthogonal to one another, a said polarimeter (30) having two said 
inputs (31, 32) respectively connected to the two aerials, and two said outputs (E-R), as well as a 
said noise emitter (40) connected to one of these outputs (E), and suitable for applying to it a noise 
signal, whose time/frequency characteristics are matched to those of the incident radar signal, 

characterized in that it comprises said polarization analytical means (50, 60) coupled to the outputs 
of the two said aerials (11, 21) and suitable for determining, for each received radar signal pulse, 
information containing the amplitude ratio and the difference in phase of the components of this 
pulse, as respectively received by the two aerials, and said control means (38) of the polarimeter, as 
a function of this information containing the amplitude ratio and the phase difference, so that the 
noise signal is resent with the time/frequency characteristics of the incident radar signal, and with a 
crossed polarization in relation thereto, while the other output (R) of the polarimeter is connected to 
a said matched absorbent load (37). 

2. Device in accordance with claim 1, characterized in that the said polarization analytical means 
(50, 60) operate by constructing ratios of the signal received by one of the said aerials to the signal 
received by the other aerial, and vice versa. 

3. Device in accordance with claim 2, characterized in that the said polarization analytical means 
(50, 60) comprise, on the one hand, for each of the two aerials: 

- a said reference pathway (51) comprising a said gain automatic control internal loop (52) in order 
to supply at the output the ratio of the signal received by this aerial at its average level, and 

- a pair of pathways, one (53) in phase and the other (54, 55) in phase quadrature, each comprising 
an automatic control gain ampUfier, according to the gain control signal processed by the reference 
pathway related to the other aerial, 

and, on the other hand: 

- a pair of said demodulators (56-1, 57-1) of the outputs of the pair of pathways related to one of the 
aerials in relation to the reference pathway of the other aerial, respectively; 

- a second pair of said demodulators (56-2, 57-2) of the outputs of the other pair of pathways related 
to the second aerial in relation to the reference pathway of the first aerial, respectively, and 

- said means (60) for selecting the outputs of one or the other of the two pairs of demodulators as a 
function of the levels received by the two aerials, respectively. 

4. Device in accordance with claim 1, characterized in that the analytical means operate by 
constructing the sums of the signal received by one of the aerials and of the signal received by the 
other aerial in phase and phase-shifted in quadrature, and vice versa, 

5. Device in accordance with one of the claims 1 through 4, characterized in that the polarization 
analytical means are coupled to the outputs of the two aerials by means of respective frequency 
transposition stages fed by the same local oscillator. 
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6. Device in accordance with one of the claims 1 through 5, characterized in that the polarimeter 
comprising a said phase adjustment section (33) followed by a said variable divider section (35), the 
said phase adjustment section (33) is controlled based on the difference in phase angle ((|)), while the 
said variable divider section (35) is controlled based on the amplitude ratio between the signals 
received by the two aerials (HN or V/H), respectively. 

7. Device in accordance with one of the claims 1 through 6, characterized by said correction means 
(70, 80) suitable for superimposing a signal drawn from the signal present at the output of one of the 
aerials (H*^ or V"^) on the signal supplied to the polarimeter by the noise emitter after passing into a 
said trackable phase shifter (82) controlled for compensating for the difference in movement of the 
signals between the inputs and the outputs of the polarimeter (70). 

8. Device in accordance with claim 7, characterized in that the signal applied to the said trackable 
phase shifter (82) is drawn from the one aerial determined to be receiving the most powerfiil signal. 

9. Device in accordance with one of the claims 7 and 8, characterized in that the control means of 
the trackable phase shifter comprise: 

- a said pair of directional couplers (71, 72) coupled in the sending direction to the outputs of the 
two aerials, respectively; 

- a said pair of directional couplers (73, 74) coupled in the receiving direction to the outputs of the 
two aerials, respectively; 

- a first comparator (75) from the output of the coupler at the time of sending by a first of the aerials 
to the output of the coupler at the time of receiving by the second aerial; 

- a said second comparator (76) from the output of the coupler at the time of receiving by the first 
aerial to the output of the coupler at the time of sending by the second aerial, and said phase 
correction generator means (89), which react to the said output levels (77, 78) of these two 
comparators by applying a phase coprection to the said trackable phase shifter (82) suitable for 
simultaneously canceling out each of the said two output levels (77, 78). 

10. Device in accordance with one of the claims 1 through 9, characterized in that the control means 
of the polarimeter (38) are, moreover, equipped for varying the polarization of the noise signal sent 
in response, according to a said scanning (39) around the value of this polarization resulting in the 
information produced by polarization analytical means. 
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Fig. 1 
KEY: 

POLARIMETRE = POLARMETER 

EMETTEUR DE BROUILLAGE = NOISE EMITTER 

GENERATEUR DE BALAYAGE = SCANNING GENERATOR 

COMMANDE DU POLARIMETRE = CONTROL OF THE POLARMETER 

WV (ou V/H) = HA^ (or V/H) 

SELECTION DE REFERENCE (H ou V) = REFERENCE SELECTION (H or V) 
ANALYSEUR MONO-IMPULSION DE POLARISATION = POLARIZATION MONO-PULSE 
ANALYZER 
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Fig. 2 
KEY: 

DEPHASEUR VARIABLE 
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- VARIABLE PHASE SHIFTER 
= VAIOABLE PHASE SHIFTER 
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Fig. 3 
KEY: 

de 1 1 = from 1 1 

DETECTION DE NIVEAU ET COMMANDE DE GAIN (H) = LEVEL DETECTION AND GAIN 
CONTROL (H) 
de21 = from21 

DETECTION DE NIVEAU ET COMMANDE DE GAIN (V) = LEVEL DETECTION AND GAIN 
CONTROL (V) 
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Fig. 4 
KEY: 

GENERATEUR DE CORRECTION DE PHASE = PHASE CORRECTION GENERATOR 

(V ou H) = (V or H) 
-de 60 = -from 60 

POLARIMETRE = POLARIMETER 
de 38 = from 38 
vers 50 = to 50 

EMETTEUR DE BROUILLAGE = NOISE EMITTER 
de 60 = from 60 
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ABSTRACT: 

The radar jamming system operates in crossed polarisation, and comprises a 
polarimeter (30) whose two inputs (31,32) are connected to two aerials (10,20) 
One of the outputs (R) of the polarimeter is connected to a matched absorbent 
load (37), whilst the other output (E) is connected to a noise emitter (40) 
operating with the time and frequency characteristics of the received radar 
signal. The aerial output signals (10,20) are tapped off to lead to a 
polarisation mono-pulse analyser (50) which determines the difference in phase 


angle between the signals received on the two aerials, and their amplitude, for 
each incident radar pulse. Using the received signal as a reference, it is 
thus possible to excite the polarimeter and create the required polarisation 
for the noise. 
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@ DISPOSmF DE BROULLAGE RADAR PAR REPONSE EN POLARtSAHON CROI$E£ 

© Un dlsposltlf do bfXHJiilago radar on polailsation cnol- 
sSo, oomporto un polailm^tra (30) dont (as deux entr^ 
(31 , 32) sent rolldes k deux addons (10, 20). L'uie des sor- 
ues (R) du pdartn^tra est rali^ k une chajngo absoft>ante 
adaptto (37). tandls quo son autre sortte (B est rell6e k un 
^ottaur do brouiilage (40) operant avoc fes camctdristi- 
quos temps/fr^uence du signal ladar re9a Les signaux do 
sorHo do8 addons (10, 20) sont par aDlours ddi1v4s vers un 
analyseur mono-Impulsion do polarisation (50). qui pormet, 
pour chaquo knpublon du signal radar incident, de determi- 
ner rangfe d'dcart do phase ^ ontre les deux signaux rogus 
sur las deux addons, ainsi que lour rapport d'amplitude. 
Cola est fait en pimant ie si^^ re9u lo plus puissant 
oomme rdfdranco, dans un dncuit (60), aprte quo! lo circuit 
de commando (38) excite lo polarimdtra (30) de facon A 
crder en celuM la polarisation ddslrde pour to t>rouiliage. 
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Dtsposltif brouiviaae rad a f tar y^ttonse en polarisation 
crols6e. 

L' invention conceme un dispositif de brouillage radar par 
r^ponse en polarisation croisee. souvent denorame plus 
brifevement "dispositif de brouillage en polarisation croisee". 

Ces dispositifs de brouillage comprennent generalement 
deux aeriens. dont les polarisations sont orthogonales I'une 
a 1' autre, suivis d'un polarimfetre, realise i partir de qua- 
tre dephaseurs- commandos, qui sont le plus souvent des d^pba- 
seurs 4 ferrite non r^ciproques. Les deux entrtes du pola- 
rimfetre sont done relives aux deux a^riens. Ses deux sorties, 
qui sont decoupl^es lorsque le polarimetre est convenablement 
T6gl&. sont traditionnellement appelees, I'une sortie de 
reception, et 1- autre sortie d' emission. Enfin, on distingue 
dans le polarimetre une section dite -d' ajustement de phase", 
ou " phase" comprenant les deux dephaseurs disposes du cote 
de ses entrees, et une section dite "diviseur variable", 
comprenant les deux autres dephaseurs disposes du cot6 de 
ses sorties. 

Le r^lage du polarimetre s'effectue selon le processus 
suivant : 

- les dephaseurs sont d'abord commutes pour que leur sens de 
transmission soit le sens entree-sortie ? 
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- on procfede alors a des sequences alternatives de r^glage 
cntre la section "phase" et la section "diviseur variable" 
du polarimfetre, i>our obtenir un maximum de r^eption ; 

_ d^phaseurs sont a nouveau conmiut4s pour que leur sens 
de transmission soit maintenant le sens sortie-entr6e. 

- un Anetteur de brouillage est alors reli^ k la sortie d'6- 
mission du polarlm&tre, afin d'appliquer 4 celle-ci un signal 
de brouillage dont les caracteristiques temps/fr^uence sont 
adapt^es i celles du signal radar incident, et qui va se 
traduire par une Mission en polarisation crois^ au niveau 
des deux a^riens. 

L'l»on»e de I'art comprendra qu'en raison de la commutation 
du sens de transmission du polarim^tre. le dispositif de 
brouillage est, lorsqu'il fcnctiorne en r^glage ^ partir des 
signaux regus, un systeme k boude ouverte. A cause de 
la meme commutation, les d^phaseurs qui constituent le pola- 
rimfetre sont complexes et couteux. II resulte par ailleurs de 
cette situation 1- existence de temps norts de reception i«- 
portants. 

Ces temps morts resultent d'une part de la n^cessit^ de com- 
muter les dephaseurs aussi bien pour faire passer le pola- 
rimfetre du mode Anission au mode rteeption que pour le r^la- 
ge sequentiel de chacun de ses dephaseurs. Tout ceci concer- 
ne la reponse du dispositif de brouillage k un signal radar 
incident particulier. en d'autres termes a une menace a 
brouiller. 

En ce qui concerne les autres menaces qui peuvent se presen- 
ter pendant les mimes p^riodes. il peut egalemcnt exister 
un trou de reception long, pour la raison suivante : le pola- 
.imfetre est regie sur une polarisation bien determin^e, qui, 
compte tenu de la selectivity des dephaseurs qu'il comptend. 
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peut empecher toute perception d'iuie menace diffirente, cor- 
respondant i une polarisation ou i une frequence diff6rente. 

Les dispositifs de brouillage en polarisation crois^e connus 
5 jusqu'& present ne donnent done qu' imparf aitement satisfac- 
tion du fait des tanps morts ou trous de reception pr6cit6s. 
La presente invention vient apporter une solution k ce pro- 
bl^e. 

10 Le dispositif de brouillage radar propose est du type preci- 
te comportant deux aeriens de polarisations orthogonales 
l*une 4 1» autre, un polarimitre possedant dexix entrees respee 
tiveoient reliees aux deux aeriens, et deux sorties, ainsi 
qu'un emetteur de brouillage reli^ i l*\me de ces sorties, et 

15 propre i appliquer k celle-ci un signal de brouillage dont 
les caracteristiques temps/frequence sont adapt^es a celles 
du signal radar incident. 

Selon une caracteristique generale de la presente invention, 
20 ce dispositif comporte des moyens d* analyse de polarisation 
couples aux sorties des deux aeriens, et propres a determi- 
ner, pour chaque impulsion de signal radar regu, des informa- 
tions contenant le rapport d' amplitude et I'ecart de phase 
des composantes de cette impulsion, telles que regues res- 
25 pectivement par les deux aeriens, et des moyens de coomande 
du polar im^t re en fonction desdites informations contenant 
le rapport d' amplitude et I'ecart de phase, de sorte que le 
signal de brouillage soit reemis avec les caracteristiques 
temps/frequence du signal radar incident, et avec une pola- 
30 risation croisee par rapport a celui-ci, tandis que 1' autre 
sortie du polarimetre est reliee a une charge adaptee absor- 
bante. 

Dans un mode de realisation preferentiel de 1* invention, los 
35 moyens d' analyse de polarisation operent en construisant 

des rapports du signal re^u par I'un des aeriens au signal 
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regu par 1' autre a^rien, et r^ciproquement. 

Dans une variante de realisation de 1' invention, les moyens 
d' analyse opferent en construisant das scmnes du signal re^u 
5 par l*un des a&:iens et du signal re^ii par 1* autre aerien, 
en phase et d^phase en quadrature, et reciproquement . 

Selon une autre caract^ristique de !• invention, le disposi- 
tif de brouillage comporte des moyens de correction pro- 
10 pres k superposer au signal foiirni au polarimfetre par 1'6- 
metteur de brouillage un signal tire du signal present eh 
sortie de I'un des a^riens, apr&s passage dans un d^phaseur 
nobulable coinmand^ pour compenser la difference de marche 
des signaux entre les entrees et les sorties du polarim&tre. 

15 

Selon un autre aspect encore de 1* invention^ les moyens de 
Gonmande du polariinfetre sont en outre agenc^s pour faire 
varier la polarisation du signal de brouillage emis en r6- 
ponse, selon un balayage autour de la valeur de cette pola- 
20 risation qui results des informations produites par les 
moyens d' analyse de polarisation. 

D'autres caracteristiques et avantages de 1' invention appa- 
raitront k l*examen de la description detail!^ qui va 
25 suivre, et des dessins annexes, sur lesquels : 

- la figure 1 est un sch&na de principe general d'un disixi- 
sitif de brouillage selon la presente invention ; 

30 - la figure 2 est un schema detaille du polarim^tre ; 

- la figure 3 est un sch&na detaille du dispositif d« analyse 
de polarisation 50 de la figure 1 ; et 

35 - la figure 4 est un schema electrique partial illustrant 
une variante perfectionn^e du dispositif de brouillage de 
la figure 1 • 
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II sera fait reference dans la suite de la presente descrip- 
tion k la D^nande de Brevet antirieure n» 81 21334 de la 
Demanderesse. Le contenu de cette Demande de Brevet ant6- 
rieure est h consid^rer conme incorpor* i la description 
d«taill6e de la presente Demande de Brevet, pour contribuer 
& une meilleure comprehension de celle-ci, aussi bien qu'i 
la definition de la presente invention en certains de ses 
ei^ents particuliers. 

Sur la figure 1. le dispositif de brouillage comporte 
deux a^riens 10 et 20. dont les signaux de sortie sont trans- 
mis par des guides d'ondes respectifs aux entries 31 et 32 
d'un polarimfetre 30. La structure et le fonctionnement d'un 
tel polarimfetre sont decrits dans la Demande de Brevet d^J^ 
cit^e. Cette structure est done seulement rappel^e brifev«iient 
en reference k la figure 2 s les entries 31 et 32 du polari- 
fflf&tre sont relives k deux d6phaseurs variables respectifs 
33-1 et 33-2. I.es sorties des deux d^phaseurs sont appliqu^es 
& un dispositif de couplage ou magique 34. A leur tour, 
les sorties du magique 34 sont appliquees a deux autres 
d6phaseurs variables 35-1 et 35-2. Les sorties des d^phaseurs 
variables 35 sont appliquees enfin a \in nouveau Te magique 
36. dont les sorties sont ^alement celles du polarlm^tre 30. 
not^es respect ivement R et E. Les d^phaseurs 33 constituent 
la section d'ajustement de phase ou plus brifevement section 
de "phase" du polarimfetre. Les d^phaseurs 35 constituent^ 
sa section "diviseur variable". Un tel polarimfetre pent etre 
realise a partir de d^phaseurs mecaniques, ou, de preference, 
de dephaseurs a ferrite. Ces derniers presentent cependant 
1' inconvenient de n'etre en principe pas reciproques, c'est-a- 
dire de necessiter une commande completement dif ferente sui- 
vant que les signaux vont, dans le polarimetre 30, de la 
droite vers la gauche, ou de la gauche vers la droite. 

La technique anterieure utilise un tel polarimfetre en bran- 
chant sa sortie R k des dispositif s eiectroniques d' analyse 
qui permettent la determination de la polarisation du signal 
incident. 
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Apres que la polarisation convenable ait ainsl M d^ter- 
minte, un ^netteor. de brouillage« tel que 40 sur la figu- 
re 1, devient actlf pouur appliquer k la sortie E du pola- 
rimfetre une forme d'onde de signal possedant les caract6- 
ristiques t«nps/fr^ence ad^quates pour leurrer le radar 
hostile, la polarisation du signal emis en r^ponse 6tant, 
de son cot&. d^finie par le polarimfetre 30, sous le contro- 
le d'un circuit de conunande 38. Cette dispositiion prSsente 
les inconv^nients d^j& d^velopp^s plus haut. 

Selon !• invention, les guides d'ondes prevus entre les 
adriens 10 et 20 et les entrees 31 et 32 du polarim&tre 
30 sont 4quip^s respect ivement de coupleurs 11 et 21, de 
pr6f6rence directifs. Les signaux respectivement pr6lew»6s 
par ceux-ci, qiie I'on notera par la suite V et H, s<mt 
appliques 4 un analyseur mono-impulsion de polarisation 50. 
Gblui-d est suivi d'un circuit de selection de r6f&rence 60, 
& partir duquel peuvent etre determines les signaux propres 
h. etre appliques au circuit de comnande du polarimfetre 38. 


Selon une variante perfectionnee de la presente invention, 
il est pr^vu egalement un dispositif de correction illustr^ 
sch^tiquement sur la figure 1 par les blocs 70 et 80 
en trait tiret6. Par ailleurs, la conmande de polarisation 
25 etablie par le circuit 38 fait avantageusement I'objet 

d'un balayage tel que deer it dans la Demande de Brevet ant^- 
rieure n» 81 21334 d^j^ cit^e. Ce balayage fait intervenir 
le circuit gen^rateur de balayage 39, illustr^ en trait 
tiret^. 

30 

Dans le dispositif de 1' invention, tel qu'illustr^ k la 
figure 1, I'emetteur d6 brouillage est normal«nent reli6 
k la sortie E du polarimfetre 30. En revanche, la sortie R 
du polarimfetre 30 n'est pas utilisee pour la detection de 
35 la polarisation du signal incident. En consequence, cette 

sortie R est relive k une charge adapt^e absorbante 37, 
convenablement choisie compte tenu des caract^ristiques de 
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frequence des signaux concernes. 

On d^crira maintenant en r^f 6rence k la figure 3 un mode 
de realisation particulier du circuit analyseur mono-iiiqEml- 
slon de polarisation 50. 

En haut de la figure 3 arrive le signal fi. provenant du 
coupleur 11. La representation vectorielle H de ce signal 
indique que son ainplitude et sa phase sont prises en compte 
(la representation H du meme signal indique 1* amplitude de 
ce signal en valeur alg^brique ; le symbole |h| indique la 
valeur absolue ou module du signal H) . 

Le signal H est tout d'abani appliqu^ k une voie de reference 
comprenant en premier lieu un ainplificateur 4 commande auto- 
matique de gain 51-1. La sortie de cet amplificateur 51-1 
est appliquee notamment k un circuit de detection de niveau 
et de coBBiande de gain H. note 52-1. A partir du niveau de 
sortie de 1* ainplificateur 51-1. le circuit de detection de 
niveau 52-1 produit une information representant le niveau 
du signal H. II en d^duit alors un signal de connuande auto- 
matique de gain CAGH, qui est applique a 1 « amplificateur 
51-1. L'hontae de I'art comprendra qu'4 I'equilibre de cette 
boucle de commande automatique de gain, la sortie de I'amr- 
plificateur 51-1 fournit un signal S/|h| . 

En partie basse de la figure 3, une autre voie de reference 
est creee de manifere analogue pour le signal ^, ^ partir 
de 1- amplificateur 51-2 dont la commande automatique de gain 
est alimentee par le circuit de detection de niveau et de 
connande de gain 52-2. Comme precedemment. ce circuit 52-2 
produit un signal de commande automatique de gain note CAGV. 
La sortie de 1- amplificateur 51-2 est, de son cote, un signal 
^/|V|. 

Chacun des deux circuits de detection de niveau et de 
commande de gain 52 est represente avec deux sorties concer- 
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nant en princlpe le meme signal. L' existence de ces deux 
sorties refl&te le £ait que le signal peut avoir k etre 
adapts suivant qu^il va vers des amplificateurs k commande 
de gain tels que 51^ et d*autres amplificateurs k conmiande 
de gain tels que 53 et 55 qui seront d^crits plus loin. 

On revient roaintenant k la partie sup6rieure de la figure 3. 
Le signal ^ est encore applique a deux voies de mesure, 
definies respectivement par les amplificateurs ^ commande 
de gain 53-1 et 55-1. La voie de mesiire constitute par l*am- 
plificateur 53-1 est en phase, puisque le signal H ne subit 
aucun dtphasage avant d'arriver dans cet amplif icateur, le- 
quel est command t par le signal de ccxranande automatique de 
gain CAGV provenant de la voie de reference associte au 
signal en son circuit 52-2. 

Sur 1* autre voie, le signal H subit d'abord un dtphasage en 
quadrature, c*est-i-dire de jr/2, dans un dtphaseur 54-1. 
Le signal ainsi dephase, classiquement note jH, est appli- 
20 qu6 i 1 •ainplif icateur i coinroande de gain 55-1, qui regoit 

le meme signal de commande de gain CAGV que 1 ' azaplif icateur 
53-1. 

II apparait roaintenant que les sorties respectives des am- 
plificateurs 53-1 et 55-1 sont de la forme H/jvj et jH/|v|. 
Ces signatxx sont respectivement appliques & deux d&nodula- 
teurs 56-1 et 57-1. L' autre entree de chacun de ces demodu- 
lateturs regoit le signal ^/jv] provenant de la sortie de la 
voie de reference 51-2 du signal vertical. L'honaae de l*art 
conqprendra que les sorties des demodulateiurs 56 et 57 sont 
alors respectivement de la forme H/V cos ♦ et H/V sin 

Les voies de mesure relatives au signal V sont . constituees 
de la meme maniere, ^ partir de deux amplificateurs a 
35 commande automatique de gain 53-2 et 55-2, ainsi que d'un 
dephaseur en quadrature 54-2. Les sorties des amplifica- 
teurs 53-2 et 55-2 sont appliquees a des demodulateurs 
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56-2 et 57-2. La seconde entree de ceux-ci regoit le signal 
dlsponible en sortie de 1' araplif icateur a coinmande automa- 
tique de gain 51-1 dans la voie de r^f^rence relative au 
signal H. Et les sorties des deux d^modulateurs 56-2 et 57-2 
sont alors respect ivement V/H cos ♦ et V/B sin • (au signe 
pr&s dans ce dernier cas) . 

Dans cette definition, 1" angle « est l^^cart de phase entre 
les signaux respectivement regus par les deux a^riens 10 et 
20. 

Les signaux produits de la sorte par le circuit analyseur 50 
sent appliques a un circuit de selection de reference 60. 
Celui-ci explore les deux paires de signaux foumies, pour 
determiner lecpiel des deux rapports H/V et V/H est le plus 
grand* c'est-&-dire lequel des deux aeriens 10 pour V et 20 
pour H revolt le signal le plus iniportant. On supposera main- 
tenant qu'il s*agit du rapport H/V. Ce choix etant fait, 
les deux signaux de sortie des demodulateurs 56-1 et 57-1 
sont alors utilises pour determiner la valeur de 1* angle 
dont on connait le sinus et le cosinus. 

A partir de la, le circuit de selection de reference 60 
eiabore des signaux convenables pour la coinmande du polari- 
m&tre par le circuit de commande 38. Une fois que des signaux 
repr^sentatifs de 1' angle ♦ et de H/V ont &t6 elabor^s, 
l*amenagement du circuit de conmande du polarimetre 38 peut 
se fa ire comme dans la technique anterieure, etant observe 
cependant qu'on obtient une grande simplification puisque 
le polarimetre 30 n'a pas besoin de fonctionner en mode reci- 
proque, servant essentiellement a 1' emission. 

Dans ce qui precede, on a donne un mode de realisation du 
circuit analysexxr 50 qui opere en construisant des rapports 
du signal regu par I'un des aeriens au signal regxx par 1' au- 
tre aerien, et reciproquement. Au lieu de travailler ainsi 
sur des rapports d' amplitudes, les rooyens d' analyse 50 
pourraient operer en construisant les sommes du signal regu 


2731802 


10 

par l"uii des aerxens et du signal re^ par 1* autre a^rien, 
en phase et dephase en quadrature, soromes que I'on repr6- 
sente par example par S + ^ et H + J .V, et reciproquement 
les sornxnes ^ + H et \? + jH% L'hannue de I'art salt que l*uti- 
llsation de ces dexix signaux pennet aussi d'aboutir & une 
nesure finale de !• angle d'^cart de phase entre les deux 
signaux V et ainsi que de leur rapport. 

Par ailleurs, dans ce qui pr^cfede, on a consid^re que le 
circuit analyseur 50 fonctionne directement sur les signaux 
de sortie des deux aeriens 10 et 20, tels que pr^lev^s 
par les coupleurs 11 et 21. Une variante simple de 1* inven- 
tion consisterait a faire subir a ces signaux \ine transpo- 
sition de fr^uence 4 partir d'un oscillateur local comoun, 
avant de les appliquer au circuit analyseur 50. 

Dans tous les cas, le circuit de conmande 38 utilise 1* an- 
gle de phase ♦ pour comnander la section d'ajustement de 
phase du polarim&tre, c'est-a-dire les d^phaseurs 33-1 
et 33-2. De son cote, la section diviseur variable du 
polarimetre constituee des dephaseurs 35-1 et 35-2 est 
cotnaandee k partir du rapport d*anqplitude entre les signaux 
regus respectiv&nent par les deux aeriens, a savoir H/V 
ou V/H. 

Le dispositif qui vient d'etre decrit presente plusieurs 
avantages, dont : 

- la possibilite de recevoir simultan&ient des signaux 
provenant de menaces diff^rentes, et ce, independamment du 
rdglage du polarimetre ; 

. correlativement, la possibilite de realiser un brouillage 
sur plusieurs menaces en polarisation croisee ; 

« un brouillage en polarisation adaptee est ^galement pos- 
sible, c'est-a-dire que la polarisation peut notanment 
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etre modul^e de la maniere decrite dans la Demande de 
Brevet anterieure n» 81 21334 d&jk cit^e. 

_ Enfin. les d^phaseurs du polarimfetre 30 n'ont i fonction- 
ner que dans tui scul sens de transmission, ce qui facilite 
leur emploi. 

Tout cela pennet encore un autre avantage fort int^ressant. 
qui est une correction fine du r^glage du polarimetre. Cette 
correction fine. fait intervenir les el&ients 70 et 80 de 
la figure 1. Ceux-ci sont repr^sentes s^parement sur la fi- 
gxxre 4. tandis que. pour simplifier le dessin. celle-ci 
omet la quasi-totalite des autres elements de la figure 1. 

On ne retrouve done sur la figure 4 que les a^riens 10 et 
20 relics au polarimfetre 30, dont la sortie R est branchte 
sur une charge adapt^e absorbante 37 et dont la sortie E 
est couplte.4 un dmetteur de brouillage 40. par exemple par 
un guide d'onde convenable. 

Deux coupleurs directionnels de sens opposes, notes 71 et 
73. sont months sur le guide d'onde reliant I'aerien 10 
i 1' entree 31 du polarimetre. De meme. deux coupleurs di- 
rectionnels 72 et 74 sont egalement adapt^s. en sens opposes, 
au guide d'onde reliant I'a^rien 20 k 1* entree 32 du pola- 
rimetre. On suppose par exemple que les coupleurs 71 et 72 
sont sensibles aux signaux ^s par les a^riens. c'est-^- 
dire qui sont appliques k ceux-ci par le polarimetre ; 
inversement. les coupleurs directionnels 73 et 74 sont sen- 
sibles aux signaux re^us par les deux a^riens 10 et 20. 

Un premier comparateur 75 possede deux entrees reliees 
d'une part k la sortie du coupleur 71 et d'autre part k la 
sortie du coupleur 74. La sortie du comparateur 75 est 
appliquee a son tour k un detecteur de niveau 77. Un second 
comparateur 76 posside une entree reliee au coupleur 72 et 
une autre entree reliee au coupleur 73. La sortie du conqpa- 
ratcur 76 est appliquee a un detecteur de niveau 78. 
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Les coefficients de couplage respectifs des coupleurs 

71 k 74 sont ajust^s pour tenir conpte des pertes du pola- 

rin&tre. 

5 La Demanderesse a observ6 que, lorsque le polarimfetre 
est bien r^U, les differences de niveau relev^cs en 
sortie des d^tecteurs 77 et 78 s'annulent s iinul tangent - 
Dans le bloc 80, un circuit 89 regoit les deux sorties de 
ces d6tecteurs 77 et 78 afin de verifier que cette condi- 

10 tion est satisfaite. Lorsqu'elle ne I'est pas, le circuit 

89 determine, k partir des equations connues du polarlnAtre, 
la correction qui doit etre appliquee, et ce en utilisant 
I'un ou !• autre des signaux V ou H. De preference, on utili- 
se le signal le plus puissant, conme pr6cedeiimient d6£lni 

15 par le circuit de selection 60 de la figure^l. Un commuta- 
teur 83 revolt alors les deux signaux H et ^.pour choisir 
I'un de ceux-ci en fonction de la determination du circuit 
60. La sortie du commutateur 83 est appliquee ^ un dephaseur 
wobulable 82. lequel regoit un angle de correction 6 du 

20 generateur 89. Le signal ainsi disponible en sortie du de- 
phaseur 82 est applique k travers un coupleur 81 au guide 
d'onde branche entre l-emetteur 40 et la sortie E du pola- 
rimetre. 

25 La variante per feet ionnee qui vient d'etre decrite possfede 
I'avantage fort important d'effectuer la correction de 
reglage du polarimfetre alors que les dephaseurs de celui-ci 
sont utilises dans le meme sens de transmission des signaux 
eiectriques que lors du brouillage. 

30 

Dans ce qui precede, la comparaison des niveaux des signaux 
g et ^ intervient i plusieurs reprises. Cette comparaison 
pent se faire soit a partir des signaux deiivres par 
I'analyseur 50 sur ses sorties, ou inter ieurement, puisque 
35 les signaux CAGH et CAGV representent eux aussi 1 • amplitude 
de H et V. Bien entendu, lorsque les deux niveaux sont voi- 
sins, le dispositif de 1' invention choisira I'un d' entre 
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eux d^fini & I'avance pour servir en cas d'egalit^. 

Dans le mode de realisation plus particulier decrit inter- 
vient un balayage de phase, conme enseign^ dans la Demande 
de Brevet ant^rleure n"* 81 21334. 

L' unite de commande du polar imfetre 38 va alors avoir comae 
signaux d' entree ; 

- 1* angle d'^cart de phase ^ et un rapport tel que H/V ou 
V/H ; 

- une loi de balayage de phase de£inie par le g^nerateur 39 ; 

- les caracteristiques du signal regu. notannnent en t.&o^s 
et en frequence ; et 

- le cas ech^ant, le signal de correction dont I'obtention 
a ete d^finie ci-dessus. 

A partir de Ik, et de la fonction de transf ert connue du 
polarim&tre 30. I'hoome de I'art comprendra que I'unit^ de 
comnande 38 peut exciter les diff brents d^pbaseurs du pola- 
rim&tre afin de regler celui-ci pour un brouillage aussi 
precis que desir^. 

Ce brouillage peut se faire par exemple en connnengant par 
une reponse de brouillage qui possede la neme polarisation 
que le signal emis, puis qui s'ecarte ensuite progressivement 
de celui-ci jusqu'4 arriver a la polarisation croisee, autour 
de laquelle le gen^rateur de balayage 39 produira de petites 
variations. D'autres fagons d'operer sent decrites dans la 
Demande de Brevet frangais n" 81 21334 deja citee. 
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Revendications . 

1. Dispositif de brouillage radar par r6ponse en polarisa- 
tion crois^e. du type comprenant deux a^riens (10,20) de 

5 polarisations orthogonales I'lme a 1' autre « \m polarimitre 
(30) poss^ant deux entrees (31, 32) respectivement relives 
aux deux aeriens, et deux sorties (E-R) , ainsi qu'un &iet- 
teur de brouillage (40) relie ^ l*\me de ces sorties (E) , et 
propre k appliquer ^ celle-ci un signal de brouillage dont 
10 les caracteristiques temps/frequence sont adaptees a celles 
du signal radar incident, 

caracterise en ce qu' il comporte des moyens d' analyse de 
polarisation (50,60) couples aux sorties des deux aeriens 

15 (11,21) et propres a determiner, pour chaque impulsion de 
signal radar re^u, des informations contenant le rapport 
d* amplitude et I'^cart de phase des ccmposantes de cette 
impulsion, telles que revues respectivement par les deux 
aeriens, et des moyens de coromande (38) du polarimetre, en 

20 fonction de ces informations cont^ant le rapport d* amplitu- 
de et I'ecart de phase, pour que le signal de brouillage soit 
r^^s avec les caracteristiques temps/frequence du signal 
radar incident, et avec une polarisation croisee par rapport 
a celui-ci, tandis que 1» autre sortie (R) du polarimfetre est 

25 reliee di une charge adaptee absorbante (37) • 

2. Dispositif selon la revendication 1, caracterise en ce 
que les moyens d' analyse de polarisation (50,60) operent en 
constrxiisant des rapports du signal regu par I'un des aeriens 

30 au signal recu par 1' autre aerien, et reciproquement. 

3. Dispositif selon la revendication 2, caract6ris6 en ce 
que les moyens d' analyse de polarisation (50,60) con?)rennent 
d'une part, pour chacim des deux aeriens : 

35 

- une voie de reference (51) coraportant une boucle interne 
de commande automatique de gain (52), afin de foumir en 
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sortie le rapport du signal re?u par cet aerien a son ni- 
veau moyeh, et 

- une palre de voles. I'une (53) en phase, et 1' autre (54.55) 
en quadrature de phase, comportant chacune un ampllf Icateur 
i conmande automatique de gain, selon le signal de conroande 
de gain 6iabore par la vole de ref&^ence relative h 1* autre 
aerien. 


et. d* autre part : 


_ une paire de demodulatcurs (56-1.57-1) des sorties de la 
paire de voles relative a I'un des aeriens par rapport k la 
vole de reference de 1" autre a^rlen. respectivement ; 

- une seconde paire de d&nodulateurs (56-2.57-2) des sorties 
de 1' autre palre de voles relative au second aerien par 
rapport a la vole de r^f^rence du premier aerien. respecti- 
vement. et 

- des mpyens (60) de selection des sorties de I'une ou 1* au- 
tre des deux paires de d6nodulateurs en fonction des niveaux 
regus par I'un et 1' autre aerien. respectivement. 

4. Disposltif selon la revendicatlon 1. caracterise en ce 
que les moyens d' analyse opferent en construlsant les sonnes 
du signal regu par I'un des aeriens et du signal regu par 

1- autre aerien en phase et dephas6 en quadrature, et r6cipro- 
quement. 

5. Disposltif selon I'une des revendicatlons 1^4, caracte- 
rise en ce que les moyenS d* analyse de polarisation sont 
couples aux sorties des deux aeriens a travers des Stages 
de transposition de frequence respectifs allmentes par le 

oscillateur local. 
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6. Dispositl£ selon I'une des revendications 1 a 5. carac- 
t^rise en ce que le polarimetre coniportant une section 
d'ajustement de phase (33) suivie d'une section diviseur 
variable (35), la section d'ajustement de phase (33) 
5 est command^e k partir de 1' angle d'^cart de phase (*) , 

tandis que la section diviseur variable (35) est connand^e 
4 partir du rapport d' amplitude entre les signaux re?us res- 
pectivement par les deux a^riens (HA ou V/H) . 

10 ?• Dispositif selon I'une des revendications 1 k 6, carac- 

t^rise par des moyens de correction (70,80) propres k super- 
poser au signal foumi au polarimetre par I'&aetteur de 
brouillage un signal tire du signal present en sortie de 
I'un des a^riens (fi ou >?) apres passage dans un dephaseur 

15 %iobulable (82) coramande pour compenser la difference de 

marche des signaux entre les entrees et les sorties du pola- 
rimetre (70). 

8. Dispositif selon la revendication 7, caract^rise en ce 
20 que le signal appliqu^ au dephaseur wobulable (82) est tire 

6b celui des aeriens determine comme recevant le signal 
le plus puissant. 

9. Dispositif selon I'une des revendications 7 et 8, carac- 
25 terise en ce que les moyens de ccmmande du dephaseur wobu- 
lable comprennent : 

- une paire de coupleurs direct ionnels (71,72) couples dans 
le sens emission aux sorties des deux aeriens, respective- 

30 ment ; 

- une paire de coupleurs directionnels (73,74) couples 
dans le sens reception aux sorties' des deux aeriens, res- 
pectivement ? 

35 

- un premier comparateur (75) de la sortie du coupleur ^ 
l*&nission d'un premier des aeriens a la sortie du coupleur 
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^ la reception du second aerien ; 

~ un second conq?arate\ir (76) de la sortie du coupleur k la 
reception du premier aerien k la sortie du coupleur k 1*6- 
5 mission du second aerien, et des moyens g^nerateiirs de cor- 
rection de phase (89) qui r^agissent aux niveaux de sortie 
(77,78) de ces deux comparateurs en appliquant au dephaseur 
wobulable (82) une correction de phase propre & faire annuler 
simultan&oent les deux niveaux de sortie (77,78). 

10 

10. Dispositif selon I'une des revendicationq 1 i 9, carac- 
t^rise en ce que les moyens de commande du polarimetre (38) 
sont en outre agences pour faire varier la polarisation du 
signal de brouillage emis en reponse, selon un balayage (39) 
15 autoxir de la valeur de cette polarisation resultant des infor- 
mations produites par les moyens d' analyse de polarisation. 
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